Kinetic characterization of human JNK2alpha2 reaction mechanism using substrate competitive inhibitors.
Jun N-terminal kinase (JNK) is a stress activated serine/threonine protein kinase that phosphorylates numerous cellular protein substrates including the transcription factors c-Jun and ATF2. In this study, we defined the kinetic mechanism for the active form of JNK2alpha2. Double reciprocal plots of initial rates versus concentrations of substrate revealed the sequential nature of the JNK2alpha2 catalyzed ATF2 phosphorylation. Dead-end JNK inhibitors were then used to differentiate ordered and random kinetic mechanisms for the reaction. A peptide inhibitor containing the homology JNK docking sequence for substrate recognition, derived from amino acid residues 153-163 of JNK-interacting protein 1 (JIP-1), inhibited JNK activity via competition with ATF2. This peptide functioned as a noncompetitive inhibitor against ATP. In contrast, the anthrapyrazolone compound, SP600125, exhibited competitive inhibition for ATP and noncompetitive inhibition against ATF2. Furthermore, binding of one substrate had no significant effect on the affinity for the other substrate. The data in this study are consistent with a kinetic mechanism for activated JNK2alpha2 in which (1) substrate binding is primarily due to the distal contacts in the JNK2alpha2 docking groove that allow the delivery of the substrate phosphorylation sequence into the catalytic center, (2) there is minimal allosteric communication between the protein-substrate docking site and the ATP binding site in the catalytic center for activated JNK2alpha2, and (3) the reaction proceeds via a random sequential mechanism.